Introduction
The southern margin of the Central Anatolian plateau (CAP) is characterized by a postorogenic OligoceneMiocene succession that unconformably overlies highly deformed Paleozoic and Meso-Cenozoic Central Tauride basement rocks. The Miocene marine deposits capping the southern margin of the CAP in the Mut-Ermenek Basin belong to the Köselerli and Mut formations, and show nearly underformed primary depositional geometry, suggesting a tectonic quiescence during their deposition . In the Başyayla area (Figures 1A and 1B) , the uppermost part of the Miocene marine succession of the Mut-Ermenek Basin horizontally caps (Cosentino et al. 2012 ) the highly deformed Mesozoic rocks of the Bozkır unit and the Hadim nappe (Akay & Uysal 1988) . In the same area, the maximum elevation of those undeformed marine sediments is around 2000 m, suggesting substantial long-wavelength uplift of the area after the deposition of those marine sediments (Cosentino et al. 2012; Schildgen et al. 2012a Schildgen et al. , 2012b . most of the marine succession of the Ermenek area, corresponds to the NN5 calcareous nannofossil biozone (middle-late Langhian). The third chronostratigraphic unit, which includes the uppermost part of the local marine succession of the Ermenek area, pertains to the NN6 calcareous nannofossil biozone (early Serravallian). Finally, in the Başyayla area (Mut-Ermenek Basin), Cosentino et al. (2012) identified planktonic foraminifera assemblages that constrain the upper part of the section to the MMi 12a biozone (8.35-7.81 Ma; Iaccarino et al. 2007) . Paleomagnetic and biostratigraphic results from the uppermost part of the marine deposits of the Başyayla section point to C4r.1r or C4r.2r chrons within the C4 magnetozone, limiting the potential age range of the upper part of the section to the interval of 8. 35-8.108 Ma (late Tortonian; Cosentino et al. 2012) .
In the late Burdigalian-Langhian deposits of the Mut area, Bassant et al. (2005) recognized 2 high-amplitude (100-150 m) sea-level cycles, which are interpreted as eustatic cycles (third-order cyclicity) driven by the 400-kyr orbital cyclicity (eccentricity). The progradational geometries that characterize the carbonate deposits of the Mut Formation point to a regressive trend. This regressive trend led to the sedimentation of the carbonate ramp deposits of the Mut Formation throughout the Mut Basin (Tanar & Gökçen 1990) .
In the Ermenek area, above a subtropical flat platform of late Burdigalian age (NN4), a platform-basin system developed during the Langhian (Janson et al. 2010) . At that time, a composite platform system developed to the NE of the town of Ermenek, including an aggradational barrier at the platform edge and several platform-banks prograding into intraplatform depression deposits. In this paleogeographic framework, foreslope and basin deposits were deposited SW of the Langhian aggradational barrier that was developing in the vicinity of the present position of the town of Ermenek (Janson et al. 2010) .
Due to the excellent exposure of the carbonate deposits of the Mut-Ermenek Basin (Mut Formation) and their tectonically undisturbed setting, recent studies focused mainly on the sequence stratigraphic architecture and carbonate sedimentology of the Mut Formation (Bassant (Şenel 2002; Ulu 2002 ) with location of the study sections. Black lines delineate tectonic contacts within basement rocks. Modified from Cosentino et al. (2012) .
Olukpınar section Başyayla section 1999; Bassant et al. 2005; Janson et al. 2010; Pomar et al. 2012) . Less attention was given to the deeper depositional environment at the slope-to-basin transition (Köselerli Formation), which in both the published maps (e.g., Gedik et al. 1979; Şenel 2002; Ulu 2002) and in the derived paleogeographical schemes (e.g., Bassant et al. 2005; Janson et al. 2010; Pomar et al. 2012) appears to be underestimated in terms of extent. To the south and to the west of the town of Ermenek, in the Olukpınar and Başyayla areas, deeper marine marls (Köselerli Formation) extensively crop out, challenging the extent of the Miocene carbonate platform in those areas. The Miocene deeper marine deposits of the MutErmenek Basin (Köselerli Formation) were dated upper Burdigalian-Serravallian by using ostracods, planktonic foraminifera, and calcareous nannofossils (Tanar & Gökçen 1990; Atabey et al. 2000) . More recently, referring to the calcareous nannofossil biostratigraphy of Martini and Müller (1986) , Bassant et al. (2005) identified the upper part of the marine succession on the east side of the Mut Basin to be part of the NN5 biozone, whereas Janson et al. (2010) identified in the uppermost strata of the Ermenek platform calcareous nannofossil assemblages of the NN6 biozone, confirming a Serravallian age for the topmost part of the Miocene marine deposits in the MutErmenek Basin.
Here we present a micropaleontological analysis of calcareous nannofossils, by using an updated biostratigraphical scheme (Fornaciari et al. 1996) , on samples from 2 marine sections, the Olukpınar section and the Başyayla section ( Figures 1A and 1B) , located south and northwest of the town of Ermenek, respectively. Our new analyses allow us to 1) better constrain the age of the marine succession capping the southern margin of the CAP (consequently constraining the maximum age for its uplift), 2) correlate the slope-to-basin deposits of the Mut-Ermenek Basin (Köselerli Formation) to the shallowwater limestones of the Mut Formation, and 3) improve the middle-late Miocene paleogeography at the southern margin of the CAP.
Geological setting
The Central Taurides ( Figure 1B ), which extend from the Ecemiş Fault in the east to the Antalya Miocene basin in the west, consist of oceanic-and continental-derived units of Cambrian to Tertiary age that were shortened and overthrust in latest Cretaceous-Eocene time, during the closure of the Mesozoic Neo-Tethyan Ocean and subsequent collision between the Taurus carbonate platforms and the crystalline complex of central Anatolia (Şengör & Yilmaz 1981; Dixon & Robertson 1984) . The tectonostratigraphic units of the Central Taurides include 2 relatively autochthonous units (Geyikdağı and Beydağlan) and several allochthonous units (Aladağı, Bolkardağı, Bozkır, Hadim, Alanya, and Antalya) (Akay & Uysal 1988; Bozkaya & Yalçin 2000) . The Bozkır unit was thrust onto the Bolkardağı and Aladağı units in the Upper Cretaceous, and in the Middle-Late Eocene these 3 units were thrust, from north to south, onto the Geyikdağı unit (Akay & Uysal 1988; Özgül 1997; Bozkaya & Yalçin 2000) .
In the Mut-Ermenek Basin, the fold-and-thrust belt of the central Taurides is characterized by some thrust planes within the Bozkır unit, which separate different subunits, and the lateral juxtaposition of the Hadim nappe with the Bozkır unit, along the NW-SE right-lateral strikeslip Bozkır fault (Akay & Uysal 1988) . The tectonic units of this fold-and-thrust belt are unconformably overlain by continental clastic deposits (Yenimahalle and Fakırca formations) connected with the development of widespread land areas in southern Turkey, as a consequence of the general uplift induced by the Taurus orogeny during the Late Eocene-Early Oligocene in that area ( Figure 1C ).
According to some authors (Akay et al. 1985; Aksu et al. 1992; Görür 1992; Williams & Ünlügenç 1992; Robertson & Grasso 1995) , intramontane extension was initiated throughout the Taurides during the Late Eocene-Early Miocene, which gave rise to suprasutural sedimentary basins (Manavgat, Mut, Adana, Karsantı, Maraş, etc.) . This extensional phase, which may be linked to the retreat of the African plate (Kempler & Ben-Avraham 1987; Robertson 1998 Robertson , 2000 Jolivet & Faccenna 2000) , yielded mainly tectonically controlled sedimentary basins with the deposition of 2 second-order cycles (supercycles, sensu Haq et al. 1988) , which consist of thick continental deposits of the Yenimahalle Formation (Lower Oligocene) and the Fakırca Formation (Upper Oligocene-Aquitanian) ( Figure 2A ).
The Yenimahalle Formation is mainly characterized by coarse clastic beds of a fluviolacustrine environment. The younger Fakırca Formation consists of fine-grained lacustrine deposits, with occasional coarser clastic intercalations (e.g., Gedik et al. 1979; Tanar & Gökçen 1990) . These Oligocene-Lower Miocene continental deposits are generally tilted and faulted by mainly extensional tectonics. In the northwestern part of the MutErmenek Basin (Başyayla area), this extensional tectonic phase reactivated an ancient strike-slip regional fault zone (Bozkır fault), which locally controlled the formation of an Oligocene-Early Miocene sedimentary basin (Cosentino et al. 2012) .
In the Mut-Ermenek Basin, the mainly marine Mut and Köselerli formations, which rest unconformably above the Oligocene-Early Miocene continental deposits ( Figure  2A ), were deposited in a tectonically quiescent period, corresponding to the TB2 p.p. and TB3 p.p. supercycles of Haq et al. (1988) . In some places, the lower part of the TB2 supercycle is characterized by lower Burdigalian continental red-beds, deposited in fluvial environment (lower Burdigalian Derinçay Formation), with lateral and vertical transitions to a lagoon-marine environment (Eris et al. 2005; Şafak et al. 2005) . The younger marine deposits, which are mainly marls with intercalations of resedimented carbonate in channelized bodies (Köselerli Formation) passing laterally and upwards to shallow-water carbonate deposits (bryomol/foramol and rhodalgal limestones, Mut Formation), are related to the evolution of a platform-basin system (Janson et al. 2010) . These marine sediments were deposited in the Mut-Ermenek Basin during long-term (10 5 -10 6 years) transgressive/regressive cycles (middle Burdigalian-late Tortonian; Bassant et al. 2005; Janson et al. 2010; Cosentino et al. 2012) , giving rise to shallowingupward marine successions.
In the Late Miocene (late Tortonian-early Messinian), the occurrence of marine sediments both in the Beyşehir area (Schildgen et al. 2012b) , to the NW of the MutErmenek Basin, and in the Adana Basin (Faranda et al. 2013) , to the SE of the CAP southern margin, is consistent with the notion of a marine environment distributed throughout the present southern margin of the CAP, prior to the most recent phase of surface uplift (Cosentino et al. 2012; Schildgen et al. 2012a Schildgen et al. , 2012b . At that time, the MutErmenek Basin was a part of the marginal Mediterranean Sea, which during the Late Miocene transgression phase reached the interior of the Anatolian Peninsula, connecting the Beyşehir area with the Adana Basin (Schildgen et al. 2012b ).
Sampled sections and methods

The Olukpınar section
The Olukpınar section (base section: 36°29′40.46″N, 33°00′36.30″E; top section: 36°29′41.50″N, 33°00′31.94″E) mainly includes wackestones and mudstones rich in planktonic foraminifera with rare intercalations of coarsegrained deposits, such as calcarenites, calcirudites, and channelized bodies, containing huge blocks (of more than 1 m in size) of calcarenites and shallow-water limestones in a fine-grained matrix. Benthic fauna within the wackestones and mudstones of the Olukpınar section are quite rare, while sponge spicules and fragments of thin pelecypod shells pointing to a deeper marine environment are very common. Bioclasts mainly from echinoids, mollusks, red algae, corals, and bryozoans are abundant within the coarse-grained deposits of the study section, which often show slumping structures. Here we interpret the Olukpınar section as related to a deeper marine environment characterized mainly by the deposition of planktonic-rich, fine-grained sediments (mainly marls), episodically reached by debris-flows of resedimented shallow-water carbonates and bioclasts coming from the surrounding Middle Miocene carbonate platforms.
These deeper marine deposits of the Olukpınar section (103.5 m thick) pertain to the lower and middle parts of the Köselerli Formation, which pass upward into coralgal limestones of the Mut Formation ( Figure 2A ). The deep marine marls are characterized by a high-frequency cyclicity of calcareous marls and marls, containing planktonic foraminifera, sponge spicules, and traces of bioturbation (mainly Thalassinoides and Chondrites) in some places. The Köselerli Formation at the Olukpınar section indicates a deeper marine environment compared to the 'depression marly deposits' within the Ermenek platform system (e.g., planktonic rich wackestone facies; Janson et al. 2010) . In fact, according to Janson et al. (2010) , the Köselerli Formation in the Ermenek platform system consists of very fine-grained deposits (mainly marls) with common planktonic foraminifera associated with rotaliids, Heterostegina spp. fragments, scaphopod tubes, and rare, small, reworked miliolids.
In the Olukpınar section, the deep marine deposits of the Köselerli Formation are punctuated by 4 channelized bodies (debris flow deposits) of mainly coarse-grained bioclastic resedimented carbonate and blocks of shallow water limestones, showing N-S channel axes. These channelized bodies occur at the following stratigraphic depths from the base of the measured section: 1) from 2 m to 2.5 m; 2) from 8 m to 21.75 m; 3) from 45.75 m to 47.30 m; and 4) from 61.35 m to 68.75 m ( Figure 2B ).
The first 2 debris flows consist of coarse-grained biocalcarenites, containing bioclasts mainly from corals, echinoids, mollusks, benthic foraminifera, and red algae, as well as some minor cemented clasts. The last 2 debris flows include carbonate clasts and blocks showing an upwards increase of the mean particle size from 10 cm (debris flow 3) up to 70 cm and more (debris flow 4). Slump structures were observed in the basal part of both of the thicker channelized bodies (debris flows 2 and 4), whereas some bioturbations (mainly Thalassinoides) were found just within the uppermost debris flow (debris flow 4).
The facies analysis of the Olukpınar area, although based on just one section, and the field observations of the spatiotemporal relationship between Mut and Köselerli formations in the Ermenek-Olukpınar area point to a deeper marine environment to the south of the Ermenek carbonate platform, characterized by the deposition of planktonic-rich, fine-grained deposits, with common sponge spicules, and carbonate debris flows containing shallow-water bioclasts, sporadically arriving far from the carbonate factory of the Ermenek platform. Thus, the Köselerli Formation in the Olukpınar section could be related to a slope-to-basin depositional environment in connection with the Ermenek carbonate platform to the north, in agreement with the late Early to Middle Miocene paleogeographical reconstruction of the Ermenek carbonate platform suggested by Janson et al. (2010) .
From the deep marine deposits of the Olukpınar section, 238 samples were collected at 0.5-m regular spacing from the marly horizons of the Köselerli Formation ( Figure 2B ) for biostratigraphical analysis using calcareous nannofossil assemblages. This micropaleontological analysis was carried out on smear slides, which were prepared from unprocessed sediment following standard techniques. The smear slides were analyzed with light microscope techniques at 1000× magnification. After a preliminary investigation, which generally showed a low abundance of calcareous nannofossil associations without any rapid change in the fossil assemblage, it was decided to analyze just 112 samples, with a spacing of approximately 1 m.
A semiquantitative study was performed by counting at least 500 specimens per slide, based on the following abundance categories: A = abundant (>10 specimens per field of view), C = common (1-10 specimens per field of view), F = frequent (1 specimen per field of view), R = rare (<1 specimen per field of view), VR = very rare (1 specimen per 10 fields of view). Finally, for a biochronological analysis of the calcareous nannofossil assemblages, we adopted, as a reference, the Mediterranean zonal scheme of Fornaciari et al. (1996) .
The Başyayla section
The Başyayla section (top section: 36°46′20.68″N, 32°40′41.02″E) contains the uppermost part of the Köselerli Formation (about 40 m of intraplatform/ offshore marls) and the transition up to the shallow-water limestones of the Mut Formation (about 20 m of foramol/ bryomol and rhodalgal limestones) ( Figure 3A ). The sampled section in the Başyayla area consists mainly of marls of the Köselerli Formation, rich in mollusks, benthic foraminifera, ostracods, and planktonic foraminifera in some levels (Cosentino et al. 2012) . In the Başyayla section, we collected 25 samples (BAS 1-BAS 24 and BAS 18b; Figure 3B ) from the clayey and marly horizons for calcareous nannofossil analysis.
Results of the calcareous nannofossil analysis from the Mut-Ermenek Basin
The Olukpınar section
The state of preservation of the calcareous nannofossils varies depending on the samples examined and on the abundance of the assemblages as well. Several samples were completely barren. Nonetheless, significant biostratigraphic events were identified within the Olukpınar section, which includes the lower-middle part of the Köselerli Formation. The results of the semiquantitative analysis are shown in Table 1 , whereas some representative species are shown in Figure 4 . Calcidiscus premacintyrei occurs throughout the entire section, whereas C. macintyrei is virtually absent in all samples except for 2, where it is very rare.
In addition to the above-mentioned bioevents, the assemblages observed in the Olukpınar section are characterized by the quite continuous presence of Helicosphaera carteri, by rare and scattered H. intermedia, rare H. walbersdorfensis, mainly rare S. moriformis, common or abundant Reticulofenestra spp., common Coccolithus pelagicus, very rare and scattered C. miopelagicus, generally abundant Dictyococcites spp., rare or very rare Pontosphaera, and, finally, very rare Umbilicosphaera jafari.
The presence of S. heteromorphus together with the absence of H. ampliaperta allows us to refer the lower 64 m of the study section to the MNN5a subzone (Fornaciari et al. 1996) (Figure 5) the LO of C. floridanus and the FCO of R. pseudoumbilicus associate the upper part of the section with the MNN6b subzone. These 2 bioevents are generally considered coeval and mark the base of the MNN6b subzone, although in the studied section, they occur stratigraphically 12 m apart. Nonetheless, the discrepancy in the LO of C. floridanus and the FCO of R. pseudoumbilicus with respect to other Mediterranean sections is not a real problem since the disappearance of C. floridanus has been recognized to be dependent on latitude and, therefore, it should not be used for time correlation (Fornaciari et al. 1993; Raffi et al. 1995) . Finally, even if the presence of the genus Calcidiscus in the study section is rare and discontinuous, and consequently not very useful for biostratigraphical analysis, the presence of C. premacintyrei up to the top of the section suggests that the uppermost part of the Olukpınar section should be referred to the MNN6b subzone.
In conclusion, our analysis of the calcareous nannofossil assemblages allows us to place the study section in a range between biozone MNN5a and biozone MNN6b, corresponding to a time interval between ~15.6 Ma and ~12.5 Ma. As a result, we can say that the Olukpınar section crosses the Langhian/Serravallian boundary in its lower part, whereas its uppermost portion, just below the Figure 5 . Biostratigraphic scheme of the late Oligocene and Miocene Mediterranean calcareous nannofossils used as a reference in this paper. The gray bands correspond to the proposed age of the Başyayla section (upper band) and the Olukpınar section (lower band). ATNTS 2004 is from Lourens et al. (2004) ; calcareous nannofossils biozonations are from Martini and Müller (1986) , Okada and Bukry (1981) , and Fornaciari et al. (1996) . FO: first occurrence, LO: last occurrence, FCO: first common occurrence, LCO: last common occurrence.
first occurrence of shallow-water limestones of the Mut Formation in our local section, is included within the late Serravallian.
The Başyayla section
In the Başyayla section, the calcareous nannofossils are rare and moderately preserved. All the assemblages are dominated by small specimens ranging from 3 µm to 5 µm and by the presence of U. jafari. Furthermore, in the Başyayla section, the genus Discoaster is essentially absent. These peculiar assemblages were interpreted as the result of environmental filtering (Cosentino et al. 2012) . Nevertheless, it is important to note the continuous presence of H. stalis. Even if its abundance is not very high due to the scarcity of the assemblages (in particular of the genus Helicosphaera), we can presume that the Başyayla section is above the FCO of H. stalis. This position is supported by the virtual absence of H. walbersdorfensis (Fornaciari et al. 1996) . Finally, the abundance of U. jafari, which generally prefers near-shore marine environments and high salinity waters, is consistent with paleoenvironmental conditions that prevented the diffusion of discoasterids in a shallow-water marine environment. The results of the semiquantitative analysis are shown in Table 2 , whereas some representative species are shown in Figure 4 . 
Following the calcareous nannofossil assemblages found in the Başyayla section, the study section should be placed no earlier than within subzone MNN8b (early Tortonian). The total absence of discoasterids due to unfavorable paleoenvironmental conditions prevents application of calcareous nannofossil zonation for more precisely constraining the age of the study section. Looking at the planktonic foraminifera assemblages, the occurrence of both Catapsidrax parvulus and Globigerinoides extremus allowed Cosentino et al. (2012) to limit the upper part of the Başyayla section to the late Tortonian (MMi 12a biozone, 8.35-7.81 Ma).
Discussion
Interpretation of cyclicity in the Mut-Ermenek Basin
The marine sediments onlapping the basement rocks of the Central Taurides were deposited in the postorogenic phase of the Tauride orogeny, during a quiescent tectonic period. As a result, any transgressive-regressive cycles in the stratigraphy of the Mut-Ermenek Basin should mainly correspond to relative sea-level changes induced by eustatic cycles and sediment supply Janson et al. 2010) .
In this framework, the marine succession of the MutErmenek Basin (Mut and Köselerli formations) was at least in part deposited in an overall late Burdigalian-Serravallian transgressive-regressive cycle (TB2 supercycle, secondorder cycle, Haq et al. 1988) , characterized by highfrequency sea-level and coastal-onlap changes (third-order cycles) (Figure 6 ). In the Mut-Ermenek Basin, at least in the Olukpınar slope-to-basin depositional environment, this second-order cycle ended in the late Serravallian with the progradation of shallow-water limestones, including foramol/bryomol and rhodalgal/coralgal limestones (Mut Formation), onto deeper marine marly deposits, containing mainly planktonic foraminifera and sponge spicules (Köselerli Formation) ( Figure 2B) .
A similar change in the Middle Miocene depositional environments of the Mediterranean Basin happened in the central Apennine foreland domain (western Mediterranean) close to the MNN5/MNN6 transition. In that area, foramol/bryomol and rhodalgal limestones (Calcari a Briozoi e Litotamni Formation) prograded extensively onto slope-to-basin marls rich in planktonic foraminifera and sponge spicules (Spongolitic Unit), also containing debris flows and slumpings (Cosentino et al. in press ). This paleoenvironmental change, which happened at the same time both in southern Turkey and in central Italy, points to a late Serravallian regressive event throughout the Mediterranean Basin.
Considering the age of the lower boundary of the MNN5a subzone (~15.6 Ma) and that of the upper boundary of the MNN6b subzone (~11.9 Ma), the biochronological constraints from the Olukpınar section point to a maximum time span of 3.7 Myr ( Figure 6 . Diagram showing the position of the study sections within a global scheme for Neogene sequences, coastal onlaps, and sea-level changes. Coastal onlaps and sea-level changes are from Snedden and Liu (2010) . The magnitudes of sea-level change follow the estimation of Hardenbol et al. (1998) . The sequence boundary have been recalibrated by Snedden and Liu (2010) following the geological time scale from Gradstein et al. (2008) . and TB2.5) and part of the TB2.3 and TB2.6 cycles, at the base and the top of the Olukpınar section, respectively. However, taking into account the occurrence of the debris flows, which we interpret as related to falling stage system tracts (FSSTs), and the Köselerli/Mut transition within the Olukpınar section, which we relate to a transgressive-tohighstand transition, only 2 boundaries of the third-order sequence are recorded in the study section: TB2.3/TB2.4 and TB2.4/TB2.5 (Figure 6 ). According to Snedden and Liu (2010) , the TB2.3/TB2.4 sequence boundary (14.78 Ma) corresponds to a major relative sea-level drop, whereas the younger TB2.4/TB2.5 sequence boundary (13.65 Ma) corresponds to a minor relative sea-level change. Interestingly, the debris flows at the base of the TB2.4 and TB2.5 sequences in the Olukpınar section show different thicknesses likely related to the different amounts of sea level drop responsible for the genesis of those sequence boundaries (Figure 7) . The MNN5/MNN6 transition at 13.6 Ma, which occurs at ~67 m of depth within the uppermost debris flow of the Olukpınar section (Figure 7) , supports the notion of a debris flow triggered by the sea-level drop that occurred globally at 13.65 Ma (TB2.4/TB2.5 sequence boundary, Figure 6 ). In the Mut-Ermenek Basin, 2 similar debris flow and slumping deposits were reported by Bassant et al. (2005) within the upper Burdigalian marine deposits of the Mut succession (MNN4 calcareous nannofossil biozone). However, although according to the authors those debris flows were triggered by 2 Burdigalian sea level falls, they were related to the late highstands of 2 different sequences, instead of their relative falling stages.
Although mass gravity flows and related deposits could be triggered by different processes (e.g., margin oversteepening during sea-level highstands, seismic activity, or erosion during sea level lowstands), the most common process for triggering mass gravity flow on the slope is a relative sea-level fall with erosion of the basin margins (Handford & Loucks 1993; Scheibner et al. 2000 Scheibner et al. , 2003 Drzewiecki & Simó 2002 and references therein; Warrlich et al. 2002; Bosence & Wilson 2003) . Debris flows related to sea-level falls have been identified from different basins, from the Cambrian up to the Miocene (Drzewiecki & Simó 2002 and references therein). Scheibner et al. (2000 Scheibner et al. ( , 2003 , working on slope sediments of a Paleocene ramp-to-basin transition in NE Egypt, reported depositional facies quite similar to the facies recognized at the Olukpınar section, with hemipelagic marls and debris flow deposits that were related to transgressive/highstand and lowstand phases, respectively. According to our age model for the Olukpınar section, derived from an updated biostratigraphical scheme for nannofossils (Fornaciari et al. 1996) , and the global/regional cyclicity of sea-level changes, the debris flows recognized at the Olukpınar section may be related to different phases of sea level fall.
The upper Tortonian marine deposits of the Başyayla section, which at ~8 Ma recorded a progradational event of shallow water foramol/bryomol and rhodalgal limestones onto offshore or intraplatform marls, containing mollusks, bryozoans, ostracods, benthonic and planktonic foraminifera, and calcareous nannofossils (Cosentino et al. 2012) , are the upper part of a younger third-order cycle (TB3.2, Haq et al. 1988 ; Figure 6 ). In particular, the Başyayla section corresponds to the TST/HST transition of the TB3.2 sequence. The TB3 supercycle started in the earliest Tortonian (Figure 6 ), just after a major sea-level drop at the end of the Serravallian (TB2.6/TB3.1 transition, 11.79 Ma; Snedden & Liu 2010 ). The glacioeustatic sealevel lowstand at the base of cycle TB3.1, which marks the Serravallian/Tortonian transition, coincides with the Mi-5 isotope event and the deep-sea hiatus NH4 (Hilgen et al. 2005) . This hiatus should also be present in the MutErmenek Basin somewhere between the Olukpınar and Başyayla sections.
Unfortunately, in the marine sections sampled in the Mut-Ermenek Basin, we missed the Serravallian/Tortonian transition (11.61 Ma), which, according to Snedden and Liu (2010) , happened very close to one of the major global ocean sea-level drops (~70 m) that occurred during the Miocene. This major sea-level drop, which occurred in the latest Serravallian (11.79 Ma), corresponds to the TB2/TB3 transition of the supercycles of Haq et al. (1988) (Figure 6 ). Although we did not recognize any exposure surface or forced regression facies corresponding to the TB2/TB3 transition in the Mut-Ermenek Basin (possibly due to bad exposure of the corresponding stratigraphical interval or unsuitable facies), in the Adana Basin, a welldeveloped erosional surface due to a relative sea-level drop characterizes the top of the Serravallian Güvenç Formation. Along the erosional surface, the early Tortonian terrestrial red beds of the Kuzgun Formation rest unconformably on the outer shelf clays and marls of the Güvenç Formation (Ünlügenç 1993) . This erosional surface could be linked, at least in part, to the sea-level drop that happened during the latest Serravallian at the TB2/TB3 transition (Snedden & Liu 2010) .
The Olukpınar and Başyayla sections in the MiddleLate Miocene platform-basin system of the Mut-Ermenek Basin
Both of the sections that we sampled in the Mut-Ermenek Basin pertain to a complex platform-basin system. In particular, according to the age model provided in this paper for the Olukpınar section, the analyzed deeper marine sediments of the Köselerli Formation, which point to a basin-to-slope environment, are temporally equivalent to the shallow-water limestones of the Ermenek Platform (Janson et al. 2010) (Figure 7 (Cosentino et al., 2012) Olukpınar section (this paper)
Ermenek Platform (Janson et al., 2010) PLT deeper marine marls of the Köselerli Formation extensively crop out to the south and to the west of Ermenek in the Olukpınar and Başyayla areas, respectively. Thus, the extent of the Miocene carbonate platform in those areas, as suggested by many authors (Gedik et al. 1979; Şenel 2002; Ulu 2002; Bassant et al. 2005; Janson et al. 2010; Pomar et al. 2012) , should be greatly revised for this time interval, since those maps mainly depict the area of the deeper marine marls as within the younger Serravallian carbonate platform.
The long-term transgressive-regressive cycle of the Olukpınar section, which corresponds to the middleupper part of the TB2 supercycle of Haq et al. (1988) (Figure 6 ), can be subdivided into at least 2 cycles of 10 6 -year scale based on the occurrence of 2 thick debris flow deposits (debris flows 2 and 4), containing shallow water components derived from the edge of a carbonate platform. At that time, a composite platform system was developing to the north of the Olukpınar area (Ermenek platform, Janson et al. 2010) . The N-S channel axes of these remobilized carbonate sediments imply that shallow-water carbonate debris flowed from north, which is consistent with the facies distribution of the platform-basin system of the Middle Miocene Mut-Ermenek Basin (Janson et al. 2010) .
The debris flow deposits intercalated within the deeper marine marls of the Köselerli Formation are interpreted as strictly linked to the sea-level drops that happened during the middle Langhian (14.78 Ma) and the early Serravallian (13.65 Ma) ( Figure 6 ). As stated before, according to the age model presented in this paper, these 2 cycles of 10 6 -year scale (third-order cycles) correspond to the TB2.4 and TB2.5 cycles of Haq et al. (1988) . In each 10 6 -yearscale cycle recognized in the Olukpınar section, the debris flow deposits (FSSTs) together with the less distinguishable sediments of the lowstand systems tract (LST) pass upwards into marls with planktonic foraminifera and sponge spicules, which could be generally related to a long period of sea-level rise, containing both the transgressive systems tract (TST) and the highstand systems tract (HST). A hiatus could be interpreted at the TB2.4/TB2.5 transition, due to the erosional character of the bottom of the debris flow deposits and the removal of some HST deposits of the TB2.4 cycle. The HST of the younger thirdorder cycle (TB2.5) contains shallow-water limestones, such as coral boundstones and red algae bindstones, very similar to the Serravallian shallow-water limestones at the top of the Ermenek platform (Janson et al. 2010) . The occurrence of shallow water limestones on top of the Serravallian deeper water marls of the Köselerli Formation document an infra-Serravallian sea-level highstand, which induced reduction of the accommodation space and consequent progradation, with forestepping geometries, of the shallow-water sediments toward the slope-to-basin depositional environment.
In the carbonate succession of the Ermenek platform, which was the shallow-water counterpart of the Olukpınar deeper water marine succession, based on the depositional geometries and the vertical and lateral facies variation, Janson et al. (2010) distinguished 2 large-scale sequences that may be correlated with the large-scale cycles that we suggest for the Olukpınar section (Figure 7) . 5.3. Age constraints from the Mut-Ermenek Basin for the uplift of the CAP southern margin The calcareous nannofossil biochronology of the MutErmenek Basin presented here confirms the LanghianSerravallian age (MNN5-MNN6 biozone) for the majority of the marine sediments onlapping the southern margin of the CAP, already provided from previous work on different sections of the same area (Janson et al. 2010) . In this paper, adopting an updated biostratigraphical scheme for reference (Fornaciari et al. 1996) , we were also able to identify the calcareous nannofossil subzone within the MNN5-MMN6 interval (MNN5a, MNN5b, MNN6a, and MNN6b), allowing us to better constrain the age of the Olukpınar section and to improve the possible correlations among other Middle Miocene deeper marine sections in the Mediterranean Basin.
In the Mut-Ermenek Basin, a younger sedimentary cycle showing a transgressive-regressive trend was recognized at the top of the marine succession cropping out in the vicinity of the town of Başyayla (Cosentino et al. 2012) . In the Başyayla section, the presence of Helicosphaera stalis throughout the analyzed succession implies that the youngest marine deposits capping the Tauride basement rocks at the southern margin of the CAP are at least as young as early Tortonian (MNN8b). According to Cosentino et al. (2012) , planktonic foraminifera and magnetostratigraphy tightly constrain the upper part of the section to the interval of 8. 35-8.108 Ma (late Tortonian), constraining the uplift of the CAP southern margin at a post-8 Ma age.
The youngest portion of the late Tortonian sedimentary cycle recognized in the Başyayla section was recently found in the Beyşehir area (Sarıalan section, Deynoux et al. 2005; Flecker et al. 2005; Schildgen et al. 2012b) , where above upper Tortonian deeper marine sediments lower Messinian shallow-water marine deposits constrain the onset of surface uplift in a period younger than 6.7 Ma (early Messinian) (Schildgen et al. 2012b) .
Middle-Late Miocene paleogeography of the Eastern Mediterranean Basin in southern Turkey
In southern Turkey, following the earlier uplift phase linked to the central Tauride orogeny, continental sedimentary basins mainly connected with postorogenic extensional tectonics developed throughout the southern margin of the central Taurides with the deposition of fluvial conglomerates and fine-grained lacustrine deposits (Yenimahalle and Fakırca formations in the Mut-Ermenek Basin, and Karsantı and Gildirli formations in the Adana Basin). Subsequently, during a quiescent tectonic period, 2 long-term transgressive-regressive cycles (second-order cycles) were responsible for changing the paleogeography of the marginal area of the Eastern Mediterranean Basin. The first transgression phase, happening early within the TB2 supercycle, started in the late Burdigalian with the deposition of marine deposits related to the evolution of platform-basin systems in both the Mut-Ermenek Basin (Mut and Köselerli formations; Tanar & Gökçen 1990; Şafak et al. 2005) and in the Adana Basin (Karaisalı and Kaplankaya formations ; Gürbüz 1993; Gürbüz & Kelling 1993; Cronin et al. 2000) .
The innermost and highest evidence for coastal onlap on the basement rocks of the Taurides, indicating a major transgression event, are related to marine deposits pertaining to the TB3 supercycle ( Figure 7 ). In particular, in the Başyayla area, the onlap surface of the youngest marine deposits of this transgressive cycle (late Tortonian, ~8 Ma; Cosentino et al. 2012) reaches an elevation of 2 km. Additionally, the upper Tortonian-lower Messinian marine succession, recently found in the Beyşehir area (Sarıalan section, Deynoux et al. 2005; Flecker et al. 2005; Schildgen et al. 2012b) , showing upper Tortonian shallow-water deposits unconformably overlying highly deformed Triassic limestones, indicates a late Miocene (late Tortonian) transgression of the Eastern Mediterranean Sea onto the interior of the Anatolian Peninsula, reaching at least the Başyayla and Beyşehir areas.
At that time, before the uplift of the CAP southern margin, the paleogeography of southern Turkey was very close to the reconstruction at 7 Ma suggested by Schildgen et al. (2012b) showing the coastal area of the Mediterranean Sea in the interior of the Anatolian Peninsula, more than 100 km inland from its present position.
Conclusions
The stratigraphy and the nannofossil biochronology of the Olukpınar and the Başyayla sections of southern Turkey help to better understand the evolution of the marine succession of the Mut-Ermenek Basin onlapping the CAP southern margin. The Olukpınar section shows calcareous nannofossil assemblages associated with the biozones between MNN5a and MNN6b, corresponding to a time interval between ~15.6 Ma and ~12.5 Ma (late Langhianlate Serravallian). The section includes deep marine marls and remobilized sediments (debris flow deposits) coming from the shelf edge of the Middle Miocene Ermenek platform.
The Başyayla section (late Tortonian, ~8 Ma) corresponds to the youngest sedimentary cycle within the marine succession onlapping the CAP southern margin. It defines the maximum age in the Mut-Ermenek Basin for starting the uplift of the plateau margin.
The marine succession capping the southern margin of the CAP was deposited during a quiescent tectonic period. In this framework, facies changes, forestepping geometries, and backstepping geometries are mainly related to glacioeustatic sea-level changes. The Olukpınar section correlates with the TB2.4 and TB2.5 cycles, whereas the Başyayla section correlates with the TB3.2 cycle.
The major transgressive event at the southern margin of the CAP, which happened within the TB3.2 cycle (late Tortonian), brought the coastal onlap of the Mediterranean Sea toward the interior of the Anatolian Peninsula, almost 100 km from the present Eastern Mediterranean coast line.
